Parallel dispersal occurs when individuals emigrate together with peers or close kin, or immigrate into groups containing familiar or closely related individuals. To understand the evolution of parallel dispersal in male primates, we explore if parallel dispersal co-occurs with male coalitions, or with other traits that may facilitate coalition formation. We conducted a meta-analysis using phylogenetic comparative methods to test for an association between male parallel dispersal and male coalition formation, multi-male social groups, male-biased dispersal, high paternity concentration, and breeding seasonality. These traits were predicted to be correlated with parallel dispersal because they increase the availability of potential dispersal partners, increase individual competitive ability, or provide inclusive fitness benefits for cooperating relatives. Pairwise comparisons revealed that coalitions in general were significantly associated with male parallel dispersal. However, neither intergroup nor intragroup coalitions were associated with parallel dispersal when examined separately, though there was a trend towards significance for intergroup coalitions. Male-biased dispersal was equivocally associated with parallel dispersal, while multi-male social groups, paternity concentration, and breeding seasonality were not. These results suggest that the evolution of male parallel dispersal may be linked with the propensity of males to form coalitions and the need to retain coalition partners.
Introduction
Dispersal involves moving from familiar to unfamiliar ecological and/or social environments (locational and social dispersal, respectively; Isbell & Van Vuren, 1996) . It is a costly behaviour that is nonetheless undertaken by many individuals. Parallel dispersal occurs when individuals emigrate together with peers or close kin, or immigrate into groups containing familiar or closely related individuals (van Hooff, 2000) , and may have evolved as a means to mitigate the costs of dispersal (Pusey & Packer, 1987a) . We aim to explore whether the occurrence of male coalitions, and factors that may facilitate coalition formation, may have influenced the evolution of male parallel dispersal in primates.
Parallel dispersal has been reported in a wide range of group-living mammals, including carnivorans (e.g., African wild dogs, Lycaon pictus: Frame & Frame, 1976; and lions, Panthera leo: Pusey & Packer, 1987b) , and primates (e.g., vervet monkeys, Cercopithecus aethiops: Cheney & Seyfarth, 1983 ; white-faced capuchins, Cebus capucinus: Jack & Fedigan, 2004a,b;  ring-tailed lemurs, Lemur catta: ; and Bolivian squirrel monkeys, Saimiri boliviensis: Mitchell, 1994) . For most group-living mammals, dispersal is male-biased (Greenwood, 1980; Pusey & Packer, 1987a) and parallel dispersal has been reported more often for males than for females (but see Bradley et al., 2007) . Although male parallel dispersal is most often documented during dispersal from the natal group it can also occur during secondary dispersal, when males leave the social group into which they had previously immigrated. In moustached tamarins (Saguinus mystax) and white-faced capuchins, for example, dispersal coalitions have been observed to last over several secondary dispersal events (Garber, 1994; Jack & Fedigan, 2004a,b) .
The costs of dispersal stem largely from greater exposure to predation and starvation during locational dispersal, and from potential aggression from unfamiliar conspecifics during social dispersal (Cheney & Seyfarth, 1983; Pusey & Packer, 1987a; Isbell et al., 1990 Isbell et al., , 1993 Sussman, 1992; Alberts & Altmann, 1995; Isbell & Van Vuren, 1996; Isbell, 2004) . Joint dispersal with conspecifics might reduce the costs of locational dispersal by lowering the probability of predation via greater vigilance or greater defensive strength (Pusey & Packer, 1987a) . Travelling with others might also reduce the costs of social dispersal by providing allies against unfamiliar conspecifics (Pusey & Packer, 1987a; Isbell & Van Vuren, 1996) . Coalitions of immigrants provide a collective competitive ability that exceeds individual ability in the face of aggression from unfamiliar conspecifics (e.g., red howler monkeys, Alouatta seniculus: Crockett & Pope, 1993; Pope, 2000 ; white-faced capuchins: Fedigan & Jack, 2004) . Lone dispersers can also mitigate the costs of social dispersal by immigrating into groups containing previous group mates, some of whom may be closely related to the dispersers (Isbell et al., 2002; Jack & Fedigan, 2004a,b) . Close relatives and familiar conspecifics are likely to be less aggressive towards immigrants and may even assist with group entry (Cheney, 1983; Cheney & Seyfarth, 1983) .
The idea that parallel dispersal does indeed reduce the costs of social dispersal for males is suggested by several studies. For example, Cheney & Seyfarth (1983) demonstrated that immature male vervets are more likely than adult males to join groups containing known individuals and these males receive less aggression than those who join groups in which all members are unfamiliar to them. found that dispersing male red howler monkeys that form coalitions to supplant resident males from female groups have a higher success rate than males attempting to take over groups alone. Similarly, Fedigan & Jack (2004) found that male white-faced capuchins must form aggressive coalitions against other males in order to gain access to, and maintain membership within, a social group. In this species, parallel dispersal is high among both natal (71%) and secondary emigrants (68%), with males dispersing jointly with other group males and/or immigrating into groups containing known individuals (Jack & Fedigan, 2004a,b) . These studies suggest that male parallel dispersal may be associated with intergroup coalitions because males dispersing together may increase their competitive ability, which may be important when joining or taking over groups. Furthermore, males may be more likely to participate in group defence if they are familiar with or closely related to other immigrant males. The retention of familiar allies may also be important in the formation of intragroup coalitions, especially if dispersal partners are more willing to form coalitions with one another than with other group members. Thus, the apparent importance of coalition partners may influence the likelihood of males dispersing together. If this is the case, then other factors that make coalition formation more likely may also be correlated with the presence of parallel dispersal.
Parallel dispersers may have a greater chance of gaining membership together in the same group when multiple male residence in groups is the norm. Although it rarely occurs, coalitions of males from all-male bands can evict the sole resident male within female groups in uni-male, multifemale species, such as in Hanuman langurs (Semnopithecus entellus: Sommer, 1988) . However, coalition formation may be most frequent in multimale, multi-female groups where multiple males always co-reside and, thus, have greater opportunities to form coalitions with each other both before dispersal and after gaining membership in a new group.
Parallel dispersal may be even more likely in group-living animals when joint dispersers are close genetic relatives and inclusive fitness benefits can accrue from coalitionary behaviour. In most cases, information about relatedness is limited to maternal lines. In species with female philopatry, dispersal is invariably male-biased and groups are comprised of closely related adult females (Pusey & Packer, 1987a; Isbell, 2004) . This type of social organization leads to close genetic relatedness among group infants and juveniles along maternal lines, even when offspring are sired by different males. In these species, it is possible that males engaging in parallel dispersal are halfsibs, cousins, nephews, or uncles. Indeed, natal male vervets and white-faced capuchins that engage in parallel dispersal are often maternal siblings (Cheney & Seyfarth, 1983; Jack & Fedigan, 2004b) . Thus, we might expect parallel dispersal to be more common in species characterized by male-biased dispersal and female philopatry.
Parallel dispersal may also be more common among paternal siblings, as males may increase inclusive fitness benefits by dispersing with paternal kin. The likelihood of paternal relatedness increases when only one or a few males sire group infants. In a rare study of dispersal and genetic relatedness, found that paternally related male red howlers that dispersed together formed coalitions that were more stable and resulted in longer group tenure than coalitions comprised of unrelated males. High paternal relatedness is particularly likely in species with low breeding seasonality, because breeding opportunities are more likely to be monopolized by one male when they are spread out over time (Emlen & Oring, 1977; Altmann, 1979) . Alternatively, high breeding seasonality likely reduces potential paternal relatedness of males within groups, but van Hooff (2000) suggests that it facilitates familiarity within same-aged cohorts. In addition, high breeding seasonality increases the availability of same aged dispersal partners, which may also promote parallel dispersal (van Hooff, 2000) .
We perform exploratory analyses to examine whether parallel dispersal in male primates is associated with coalitions and factors that may facilitate coalition formation. Thus, we predict male coalitions overall, as well as both intergroup and intragroup coalitions, will be associated with the occurrence of male parallel dispersal. We also anticipate that multi-male, multifemale social groups facilitate coalition formation and will, therefore, be correlated with both parallel dispersal and coalition formation. Since little is known about the genetic relatedness of dispersers, we indirectly investigate it through other factors that might indicate relatedness. We first ask if male parallel dispersal occurs disproportionately in those primate species where dispersal is male-biased rather than bisexual. The prediction is based on the reasoning that dispersers are more closely related in those species with male-biased dispersal because they arise from philopatric females who are themselves related. Additionally, we ask if species classified as having high paternity concentration promote male parallel dispersal. We also ask if low breeding seasonality promotes parallel dispersal by increasing male monopolization potential of ovulatory females and, therefore, paternal relatedness of dispersal partners. However, if paternal relatedness is not important to parallel dispersal, then high breeding seasonality may promote parallel dispersal by increasing peer familiarity and the availability of same aged dispersal partners.
Methods

Data collection
We gathered data on parallel dispersal, coalitions, social system, sex-biased and bisexual dispersal, paternity concentration, and breeding seasonality in primates by using these terms to search the PrimateLit and Web of Science databases (other search terms used include peer migration, aggression, agonism, intergroup encounter, birth seasonality and reproductive skew). In our review of the primate literature, we also searched these databases using both primate Latin binomials and common names (based on Groves, 2001 ). In addition, we examined records cited within the publications as well as records that cited these publications. Finally, over 100 primate researchers known to have conducted long-term research on primates were contacted and asked to respond to a brief questionnaire on parallel dispersal, coalitions, breeding seasonality and paternity concentration. All data are presented in Appendix A.
Variables
Sex-biased dispersal, parallel dispersal and coalitions Species are included in the analyses if published information on dispersal was available. Dispersal can be male-biased, female-biased, or bisexual; however, for our purposes, only male-biased and bisexually dispersing species were included. Since the aim of this manuscript is to elucidate what traits may have promoted the evolution of male parallel dispersal, we did not include species in which only females disperse. A species was categorized as having male parallel dispersal if males from the same group dispersed together and/or they immigrated into groups containing other known males (see van Hooff, 2000) . Following de Waal & Harcourt (1992, p. 3), we define coalitions as "the joining of forces by two or more individuals during a conflict of interest with other parties". For this analysis, we interpreted de Waal and Harcourt's definition in the broadest of terms: intragroup coalitions were coded as present if two or more males simultaneously directed aggression against another individual from the same group, while intergroup coalitions were coded as present if two or more males from the same group simultaneously directed aggression against an extra-group individual whether or not they appeared to coordinate their actions with one another. We also combined coalitions, so that a species was categorized as having coalitions if they had either or both intergroup and intragroup coalitions. Groups were also broadly defined, and could include transient associations of males (e.g., all-male bands) as well as stable associations. Extra-group individuals were all those who were not part of the male's own association or group, including lone males and males of other groups. The success rate and purpose of coalitions were considered inconsequential for our purposes (e.g., feeding competition, mate defence, etc.).
Data on the occurrence of parallel dispersal, intergroup coalitions, and intragroup coalitions were available for 29, 43 and 39 of the species for which dispersal was known to be male-biased or bisexual, respectively. Since data on parallel dispersal or coalition formation were not available for all malebiased or bisexually dispersing species, we chose to assume that species for which no information is reported are not characterized by the behaviour in question, since a behaviour that occurs is often described in the literature whereas one that does not is seldom described as not occurring.
We recognize that the assumption that an unreported behaviour is absent is made at the risk of incorrectly classifying little known species or species for which these types of data are unavailable. The risk of a Type II error may increase as more "error" is introduced into the dataset (Sokal & Rohlf, 1995) , which is a possibility when making this assumption. However, our assumption is supported by the fact that 19 of the 20 species in which data on parallel dispersal were published noted the presence of this behaviour, while only one reported its absence. Clearly, there is a strong bias towards reporting when parallel dispersal occurs. To minimize the possibility that parallel dispersal was not observed when it actually does occur in a given species, we included only those species studies for 12 months or longer. Given that the aim of this analysis is exploratory and is designed to elucidate potential variables that may have promoted the evolution of male parallel dispersal, we believe that this dataset is reasonable (total of 57 species).
Social systems, paternity concentration and breeding seasonality
The social system of each species was initially classified as follows: 1 = multi-male, multi-female; 2 = uni-male, multi-female; 3 = extended family groups (often multi-male, uni-female); 4 = monogamous; 5 = solitary. We excluded monogamous and solitary species based on the lack of available dispersal partners in species with these types of social organizations. Given our hypothesis that parallel dispersal occurs more frequently in species with a multi-male, multi-female social system, and the fact that the phylogenetic comparative method (PCM) we employ in our meta-analysis requires binary states for all traits (Maddison, 2000) , we combined the three remaining standard social systems into two categories: a 'multi-male multi-female' category and an 'other', the latter of which included only uni-male, multi-female species and those with extended family group (i.e., callitrichids). In addition to comparing social system with parallel dispersal, we also examined the dataset for the co-occurrence of coalitions (combined) with social systems.
Paternity concentration was categorized as high if the alpha male sired at least 50% of group offspring, moderate if the alpha male sired more offspring than any other male but less than 50%, and low if a male other than the alpha sired more offspring than any other male (following van Noordwijk & van Schaik, 2004) . The majority of data on paternity concentration were obtained from van Noordwijk & van Schaik (2004) , and these were supplemented by data published elsewhere and by personal communication. Paternity concentration was assigned based on DNA and/or mating behaviour at the estimated time of conception, and were only used if obtained from wild or non-provisioned free-ranging populations (as per the second dataset in van Noordwijk & van Schaik, 2004) . These data were available for 19 species, though low paternity concentration did not occur in the dataset. Therefore, we compared only high versus moderate paternity concentration.
Data on breeding seasonality were obtained primarily from van Schaik et al. (1999) , with other sources listed in Appendix A. Species were assigned to the category of low breeding seasonality if fewer than 33% of births occur within a three-month period. Species with 33-67% of births in a 3-month period were assigned to the category of moderate breeding seasonality, while species with greater than 67% of births in a 3-month period were considered to have high breeding seasonality. Breeding seasonality was then converted from a multi-state trait to a binary trait. There were no a priori expectations as to what degree of breeding seasonality, if any, would be correlated with parallel dispersal; low breeding seasonality might promote parallel dispersal by increasing paternal relatedness, whereas high breeding seasonality might promote parallel dispersal by increasing the availability of same aged dispersal partners. Therefore, we excluded moderate breeding seasonality and the analyses were performed comparing low versus high breeding seasonality only (total 31 species).
Data analysis
Phylogenetic comparative methods
Traditional comparative methods assume that data points are independent of one another, i.e., that they are descended from a star phylogeny (Felsen-stein, 1985) . However, due to shared ancestry, closely related species, such as those of the Order Primates, are expected to share more characteristics than distantly related species. This can lead to higher rates of Type I errors, causing an exaggeration of significance, and may also increase Type II errors by not accounting for the evolutionary history of species, which may result in spurious p values (Garland et al., 2005) . Phylogenetic comparative methods (PCMs) correct for the statistical non-independence of data, and should, therefore, be applied when comparing data on closely related species (Felsenstein, 1985; Maddison, 2000; Nunn & Barton, 2001; Garland et al., 2005) .
It has been suggested that PCMs should be used only in instances where species traits are shown to be phylogenetically dependent, and traditional (non-phylogenetic) comparative methods should be used where traits appear to be independent of phylogenetic history (Abouheif, 1999) . While some traits may appear to be distributed independently of phylogeny, such as those with high rates of evolution, they are in fact not independent samples because closely related species do have a shared phylogenetic history. In addition, the statistical validity of phylogenetically based comparative tests is not dependent on low rates of evolution, nor does the absence of a phylogenetic signal mean a trait is independent of its phylogenetic history. Not all variables related to character evolution can be measured, so it is possible that some unmeasured variable promoted the evolution of the character of interest (W.P. Maddison, pers. commun.) . In this case, not applying a phylogenetic comparative method could lead to incorrect results. PCMs should be applied regardless of whether traits appear to have a phylogenetic signal or not (W.P. Maddison, pers. commun.) . Therefore, PCMs were applied for this meta-analysis and phylogenetic independence of traits was not tested.
We used the phylogeny of Smith & Cheverud (2002) with additional phylogenetic information obtained from Purvis (1995) , Cortés-Ortiz et al. (2003) , Meijaard & Groves (2004) , Morales & Melnick (1998) and Pastorini et al. (2001) . All branch lengths were set to 1.0, since Mesquite pairwise comparisons do not require this information (Maddison, 2000 ; see Appendix B). The resulting phylogeny is shown in Figure 1 , along with the distributions of parallel dispersal and male coalitions combined (intergroup and/or intragroup coalitions). 
Pairwise comparisons
In order to test for an association between parallel dispersal (the dependent variable) and the various socio-ecological variables of interest, comparisons of phylogenetically independent pairs were implemented using the pairwise comparisons module (Maddison, 2006) in Mesquite software version 2.5 (Maddison & Maddison, 2008) . Phylogenetically independent (or 'separate') pairs are ones in which the evolutionary paths linking the taxa are not shared (see Maddison, 2000) . The pairwise comparisons module in Mesquite has the advantages of not assuming any method of character evolution, not relying on ancestral state reconstruction, and does not require any information on branch lengths (Maddison, 2000) . As suggested by Read & Nee (1995) and Maddison (2000) , pairwise comparisons were examined for pairs of species (referred to as terminal taxa in the PCM literature; here we use this term interchangeably with 'species') that contrast in both variables being examined. As noted above, the variables compared with parallel dispersal include coalitions, social systems, male-biased and bisexual dispersal, paternity concentration, and breeding seasonality. We chose to compare pairs of taxa that differ in both traits because "if both sister taxa share the same value of X although they vary in Y, this tells us simply that there are factors other than X involved in the evolution of Y" (Read & Nee, 1995, p. 104) .
Given the large size of our phylogenetic tree, in some cases it was not feasible to examine all possible maximal sets of pairwise comparisons for certain analyses; therefore, we limited the number of pairwise comparisons to 100 000. Significance levels for all pairwise comparisons were set at p < 0.05 and Bonferroni correction was not applied due to the exploratory nature of our analyses (Nakagawa, 2004) .
Each pairing of taxa is an alternate way a pair can be chosen for pairwise comparisons (Maddison, 2000) . For instance, one pairing might contrast Papio ursinus with P. hamadryas, while another pairing might contrast Saguinus oedipus with C. capucinus. These pairings are arbitrary, so long as they contrast in both variables being examined (as described above). These pairs may yield the same result, resulting in a single p value for a comparison. Alternatively, these pairs may yield different results, yielding two p values. In cases where two p values were produced, and one was significant while the other was not, we interpreted the result as equivocal.
Results
Coalitions and parallel dispersal
For coalitions combined, 14 pairs (of 100 000 possible pairings, limit reached) were found, with 11 supporting and 3 contradicting (p = 0.029) a positive correlation between coalitions combined and parallel dispersal. For intergroup coalitions only, 14 pairs (of 100 000 possible pairings, limit reached) were found, with 10 supporting and 4 contradicting (p = 0.089) the hypothesis of a positive correlation between intergroup coalitions and parallel dispersal. For intragroup coalitions only, 11 pairs (22 560 pairings) were found, and included pairings ranging from 8 supporting and 3 contradicting (p = 0.113) to 7 supporting and 4 contradicting (p = 0.274) a positive correlation between intragroup coalitions and parallel dispersal (Table 1).
Social system, parallel dispersal, and coalitions combined
For social systems (multi-male, multi-female vs. other) in relation to parallel dispersal, 7 pairs (85 680 pairings) were found, and included pairings ranging from 5 supporting and 2 contradicting (p = 0.227) to 4 supporting and 3 contradicting (p = 0.500) the hypothesis of a positive correlation between multi-male, multi-female groups and parallel dispersal. For social systems in relation to coalitions combined, 7 pairs (38 360 pairings) were found, and included pairings ranging from 6 supporting and 1 contradicting (p = 0.063) to 4 supporting and 3 contradicting (p = 0.500) the hypothesis of a positive correlation between multi-male, multi-female groups and coalitions combined (Table 1) .
Dispersal type and parallel dispersal
For dispersal type (male-biased vs. bisexual dispersal), 8 pairs (of 100 000 possible pairings, limit reached) were found, ranging from 7 supporting and 1 contradicting (p = 0.035) to 4 supporting and 4 contradicting (p = 0.637) the hypothesis of a positive association between male-biased dispersal and parallel dispersal (Table 1) .
Paternity concentration and parallel dispersal
Paternity concentration was separated into high vs. moderate. Given that the data for C. mitis were difficult to categorize into either high or moderate paternity concentration , we conducted the analyses twice, once with C. mitis as having high paternity concentration, and once as having moderate paternity concentration; in both analyses, the results were not significant. With C. mitis categorized as having moderate paternity concentration, 3 pairs (84 pairings) were found, with 1 supporting and 2 contradicting (p = 0.500) the hypothesis that high paternity concentration is positively associated with parallel dispersal. With C. mitis categorized as having high paternity concentration, only 2 pairs (84 pairings) were found, ranging from 0 supporting and 2 contradicting (p = 0.250) to 1 supporting and 1 contradicting (p = 0.750) the hypothesis that high paternity concentration is positively associated with parallel dispersal. Only the latter result is reported in Table 1 . However, the extremely small number of pairs (3, 2) results in very low power.
Breeding seasonality and parallel dispersal
Comparison of low versus high breeding seasonality revealed 6 pairs (378 pairings), ranging from 2 supporting and 4 contradicting (p = 0.344) to 3 supporting and 3 contradicting (p = 0.656) the hypothesis that high breeding seasonality is positively correlated with parallel dispersal (Table 1) .
Discussion
The aim of this analysis was to explore what factors co-occur with parallel dispersal in male primates. We predicted that the occurrence of male-male coalitions, both intergroup and intragroup, would be associated with parallel dispersal in male primates. We also examined other factors that are thought to facilitate coalition formation among male primates, including social system, sex-biased dispersal, paternity concentration, and breeding seasonality.
We evaluated the occurrence of multi-male, multi-female social systems because parallel dispersers are expected to have a greater chance of gaining membership together in the same group when multiple male residence in groups is the norm. We found no association between multi-male multi-female social groups and male parallel dispersal. Therefore, males are equally likely to engage in parallel dispersal in species with multi-male multi-female, uni-male multi-female, or extended family social groups. The lack of association suggests that co-residence in a new social group after joint emigration is not necessarily a prerequisite for males to engage in parallel dispersal.
Close genetic relatedness can provide inclusive fitness benefits to males engaging in parallel dispersal if these males form coalitions (van Hooff, 2000) . However, high paternity concentration was not associated with parallel dispersal, though it is important to note that few data were available for the analysis of paternity concentration. Data were available for only 19 species, most of which were characterized by high paternity concentration, while not a single species had low paternity concentration. Of course, in many cases, paternity concentration was not confirmed with genetic data but was only inferred from behavioural observations, and perhaps behavioural data are weak indicators of paternity (e.g., Inoue et al., 1993; Jack & Fedigan, 2006 ; but see Altmann et al., 1996) . While the absence of a correlation between high paternity concentration and parallel dispersal may indicate that paternal relatedness among dispersers does not influence the likelihood of parallel dispersal, our analysis suffered from low statistical power and results should be interpreted with caution.
In an attempt to indirectly account for paternity concentration, we also examined whether there was a co-occurrence of parallel dispersal with low breeding seasonality, which may also increase paternal relatedness by spreading out breeding opportunities and increasing male monopolization potential. Alternatively, high breeding seasonality may promote parallel dispersal by increasing familiarity among same-age cohorts and by increasing the availability of same-aged dispersal partners. Our analyses revealed no association between parallel dispersal and breeding seasonality.
Male-biased dispersal was also considered because it is expected to increase the number of available dispersal partners, some of which may be close male relatives because they arise from philopatric females. The association between male-biased dispersal and parallel dispersal was equivocal, with some pairings suggesting a significant co-occurrence of the two, and other pairings suggesting no co-occurrence. To err on the conservative side, we choose to interpret the results as an indication that relatedness among maternal lines may not be a factor in promoting parallel dispersal in males.
Coalitions were examined because of their apparent value in buffering individuals against aggression, particularly from unfamiliar conspecifics, when entering a new social group or territory. Since aggression is a major potential cost of dispersal, the willingness of males to form coalitions might increase the likelihood of parallel dispersal. Our findings suggest that parallel dispersal may occur because of the benefits gained from coalitionary support. Field studies have indicated that males participating in coalitions do so because they increase their individual competitive ability (e.g., Packer, 1979; van Noordwijk & van Schaik, 2001; Fedigan & Jack, 2004) . Two main types of coalitions can occur; intragroup coalitions, which are used to compete with other members of one's social group for access to resources (e.g., food or mates), and intergroup coalitions, which may reflect between-group competition for access to these resources (Wrangham, 1980) . Interestingly, when we refined our analysis to examine the occurrence of parallel dispersal and each of these two types of coalitions, intragroup coalitions alone were not associated with parallel dispersal, while intergroup coalitions showed a trend toward an association with male parallel dispersal. While further study is needed to directly investigate this topic, these findings suggest that parallel dispersal may assist in the maintenance of long-term cooperative bonds among group males (van Hooff, 2000) and, at least for some species (Cheney & Seyfarth, 1983; Jack & Fedigan, 2004a,b; Pope, 2000) , these bonds may be similar to those observed among groups of philopatric females. In addition, the absence of an association between intragroup coalitions and parallel dispersal may also be telling. If parallel dispersal promotes the retention of kinship among members of the dispersing sex, it makes sense that group males will not band against each other as they may be related. In white-faced capuchins at Santa Rosa National Park, where male parallel dispersal is common during both natal and secondary dispersal, male within-group relationships are tolerant and overt mating competition is rare (Jack, 2003; Jack & Fedigan, 2004a,b) . More long-term data are needed on the nature of male-male coalitions, and male-male social relationships in general, in those species that frequently engage in parallel dispersal.
Dispersal is a challenging topic to study, and parallel dispersal may represent only a proportion of all dispersal events, resulting in a limited understanding of the factors promoting its occurrence. We have conducted these exploratory analyses in an attempt to understand what factors may be associated with parallel dispersal in male primates. Our findings suggest that there is an association between the occurrence of male parallel dispersal and coalitions in general, a correlation which may be driven by intergroup coalitions. Dispersal has profound effects on the genetic makeup of groups and populations and despite the difficulties inherent in studying it, we encourage our colleagues to continue publishing their small sample sizes. Over time, a more solid database will accumulate that will enable us to re-assess earlier, more limited analyses such as those presented here, and to pursue new questions as they arise. 
